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(54) DISPLAY DEVICE 
(57)Abstract: 

PURPOSE: To obtain a clear lighting difference expression and 
to clearly express important and noticeable portions by 
supplying back light beams to a liquid crystal display in 
accordance with the data of a back light control frame memory. 
CONSTITUTION: When an image is formed on a normal liquid 
crystal display device 1 , a controller 9 forms picture data on a 
liquid crystal display frame memory 3 from another device In 
accordance with the image to be fonmed. The fonmed picture 
data are refen-ed by a liquid crystal display controller 2 to fonn 
the Image on the device 1. Similarly, lighting pattenn data are 
stored in a plasma lighting frame memory 6 by the controller 9 
so that each pixel forms light-on and light-off conditions on a 
plasma lighting device 4. The pattern is referred by a plasma 
lighting device controller 5 to form a lighting pattern on the 

device 4. The lighting pattem itself becomes a light source and plasma lighting beams are 
from the back surface as partially independent back light beams. 
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(54) DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To obtain a clear lighting difference expression and 
to clearly express important and noticeable portions by 
supplying back light beams to a liquid crystal display in 
accordance with the data of a back light control frame memory. 
CONSTITUTION: When an image is formed on a normal liquid 
crystal display device 1, a cbntroller 9 forms picture data on a 
liquid crystal display frame memory 3 from another device in 
accordance with the image to be fonmed. The fomned picture 
data are referred by a liquid crystal display controller 2 to form 
the image on the device 1. Similarly, lighting pattern data are 
stored in a plasma lighting frame memory 6 by the controller 9 
so that each pixel fomis light-on and light-off conditions on a 
plasma lighting device 4. The pattern is refenred by a plasma 
lighting device controller 5 to form a lighting pattern on the 

device 4. The lighting pattern itself becomes a light source and plasma lighting beams are supplied 
from the back surface as partially independent back light beams. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing one example of this invention 
[Drawing 2] The explanatory view explaining an operation of this invention 
[Drawing 3] The explanatory view explaining an operation of this invention 
[Drawing 4] Drawing showing other examples 

[Drawing 5] The explanatory view explaining an operation of other examples 

[Drawing 6] The explanatory view explaining an operation of other examples 

[Drawing 7] The explanatory view showing other examples 

[Drawing 8] The explanatory view showing other examples 

[Description of Notations] 

3 Frame Memory for Display 

6 Plasma Lighting Frame Memory 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
TECHNICAL FIELD 



[0001] [Industrial Application] This invention relates to the display which improved the 
transmitted light mold display. 

[0002] [Description of the Prior Art] The conventional transmitted light mold liquid crystal 
display formed luminescence equipments, such as a cold cathode tube, in the tooth back or the 
side face, and supplied back light light to the liquid crystal display with the optical diffusion 
plate etc. However, this back light light was what supplies back light light all over a liquid 
crystal display. 

[0003] [Problem(s) to be Solved by the Invention] A liquid crystal display is a display which 
performs the change of whether it lets not the display that emits light itself but light pass, or not 
to let it pass. Therefore, although the image was formed by transparency/cutoff of light, since the 
illuminance difference of this transparency/cutoff was small, the qualification which was an eye 
was not able to be added with [ using a halftone gradation expression / of an image ] 
qualification. That is, it was deficient in means, such as changing the brightness of an alphabetic 
character according to significance, and distinction attachment ****** was clearly [ as other 
parts ] difficult in the important part, the part which should be observed. This had become the 
cause which lacks the expression capacity of a liquid crystal display greatly. 

[0004] [Means for Solving the Problem] This invention is located in the tooth back of a liquid 
crystal display and said liquid crystal display, and is realized by having the control means which 
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supplies back light light to said liquid crystal display according to the data of a back Hght means 
to supply back light light to said liquid crystal display, the frame memory for back light control 
for said back light means, and said frame memory for back light control. 

[0005] This invention is realized by having the frame memory for a display which memorizes the 
information fiirther displayed with said liquid crystal display. 

[0006] Further, as the information depending on the information memorized by said frame 
memory for a display memorizes this invention, it realizes said frame memory for back light 
control. 

[0007] This invention realizes both said frame memory for a display, and said frame memory for 
back light control by making it the storage memory of a pixel mold. 

[0008] [Example] Drawing 1 is an outline block diagram at the time of using a plasma lighting 
system for the tooth-back side of a liquid crystal display as an example of this invention. 

[0009] The liquid crystal display which has two or more pixels in order that 1 may exteriorize an 
image to a user, The liquid crystal display controller by which 2 performs scan control of a hquid 
crystal display 1 etc.. The liquid crystal display frame memory corresponding to the pixel 
holding the information which displays 3 on a liquid crystal display 1, 4 is the back light light 
source which supplies light from a tooth back to a liquid crystal display 1 . The plasma lighting 
system which has two or more pixels, the plasma lighting-system controller by which 5 performs 
scan control of the plasma lighting system 4 etc., The plasma lighting frame memory 
corresponding to the pixel holding the information which displays 6 on the plasma lighting 
system 4, ROM holding RAM to which 7 holds a program, data, etc., the pattern data for a 
program and frame memory 6 in 8, etc., and 9 are control devices controlled by the program 
memorized by RAM7 and ROMS, and 10 is a bus which enables informational transfer between 
each equipment. 

[0010] When forming an image on the liquid crystal display 1 which is the usual display, a 
control device 9 forms the image data from other equipments in the liquid crystal display frame 
memory 3 through a bus 10 according to an image to form. When the liquid crystal display 
controller 2 refers to this formed image data, an image is formed on liquid crystal display 1 
screen. 

[001 1] Like this, as each pixel forms each condition of lighting, putting out lights, or middle 
lighting on the plasma lighting system 4, when lighting pattern data are stored in the plasma 
lighting frame memory 6 with a control device 9 and the plasma lighting-system controller 5 
refers to the lighting pattern data, a lighting pattern is formed in the plasma lighting system 4. the 
lighting pattern itself — the light source — becoming — the part from a tooth back ~ the plasma 
illumination light is supplied as an independent back light light. The plasma lighting system 4 
usually uses the thing of the same resolution as a liquid crystal display 1. However, this is the 
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case where a luminescence unit is made into the same unit as the pixel of a liquid crystal display 
1 , and when making resolution high more or carrying out a luminescence unit in character, it is 
not this limitation. 

[0012] Hereafter, in order to simplify explanation, the liquid crystal display and plasma lighting 
system which consist of size of 3x3 pixels are considered, a plasma luminescence illuminance is 
made only into two steps, and the example at the time of expressing "**" and "dark" in bit data 
"ON" and "OFF", respectively is described. However, although it becomes sizes, such as 
480x600 etc. pixels, at the time of actual use, the above-mentioned size becomes large. 

[0013] although hereafter explained using drawing 2 and drawing 3 — drawing 2 R> 2 and 
drawing 3 — setting — a liquid crystal display 101 - the plasma lighting system 104 of a liquid 
crystal display 1 — the plasma lighting frame memory 106 of the plasma lighting system 4 - the 
plasma lighting frame memory 6 — respectively — the schematic diagram for explanation — it is . 

[0014] Drawing 2 is a schematic diagram in the case of performing the same effectiveness as 
back light equipment by this invention. If the information on the whole surface ON is stored in 
the plasma lighting frame memory 6 like drawing 2 , by the plasma lighting-system controller 6, 
the plasma lighting system 4 will serve as all pixel lightings, and will turn into back light 
equipment of a complete supply mold. 

[0015] Here, like drawing 3 , if the hght-and-darkness information on arbitration "ON" and 
"OFF" are stored in the plasma lighting frame memory 6 from ROMS, when a plasma 
lighting-system controller (5) refers to the plasma lighting frame memory 6, the plasma lighting 
system 4 will make some pixels a lighting condition, and will make the remaining pixels a 
putting-out-lights condition, thereby — a liquid crystal display 1 - the image of the plasma 
lighting system 4 - responding ~ a part - an independent back light light is supplied and the 
expression with a bigger illuminance difference is attained. 

[0016] In addition, a control unit 9 judges and chooses the pattern which a frame memory 6 is 
made to memorize according to the contents memorized by the frame memory 3. 

[0017] As an example was shown in drawing 7 , it enables it to extend plasma lighting frame 
memory size ( drawing 7 3 times), to store multi-tone data ( drawing 7 8 gradation of 0-7), and to 
take out the more effective gradation back light effectiveness like the plasma lighting system 704 
of drawing 7 , if a plasma lighting-system controller doubles with gradation data and controls 
plasma lighting driver voltage. 

[0018] (Other examples) Drawing 4 is an outline block diagram at the time of using a liquid 
crystal display for the tooth-back side of a liquid crystal display as liquid crystal shutter 
equipment as other examples of this invention. 
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[0019] The liquid crystal display with which 1 exteriorizes an image to a user, the liquid crystal 
display controller by which 2 performs scan control of a liquid crystal display 1 etc., The liquid 
crystal display frame memory holding the information which displays 3 on a liquid crystal 
display 1, The light equipment with which 1 1 supplies light, the light equipment controller by 
which 12 controls light equipment including an I/O device. The liquid crystal shutter equipment 
with which 13 intercepts / penetrates the light from light equipment 4, the liquid crystal shutter 
equipment controller by which 14 performs scan control of Uquid crystal shutter equipment 4 
etc.. The liquid crystal shutter frame memory holding the information on the image which forms 
15 on liquid crystal shutter equipment 4, RAM to which 7 holds a program,-data, etc., ROM to 
which 8 holds a program, data, etc., and 9 are control devices controlled by the program 
memorized by RAM7 and ROMS, and 10 is a bus which enables informational transfer between 
each equipment. 

[0020] This example uses a liquid crystal display like usual concreteness equipment, and makes 
the light from the light source intercept / penetrate by it. When using a liquid crystal display as 
concreteness equipment which the usual user checks, and image data is stored in the liquid 
crystal display frame memory 3 so that a control unit 9 may form the suitable image for a liquid 
crystal display 1, and the liquid crystal display controller 2 scans this stored image data, a desired 
image is formed on a liquid crystal display 1. . 

[0021] Like this, with liquid crystal shutter equipment 13, a control device 9 stores shutter 
pattem data in the liquid crystal shutter frame memory 1 5 so that each condition of 
cutoffi^transparency of a desired light may be formed, the shutter pattem data stored in the liquid 
crystal shutter frame memory 15 ~ reference of the liquid crystal shutter equipment controller 14 
~ liquid crystal shutter equipment 13 - as an image ~ appearing - the light from light 
equipment 1 1 — cutoff/transparency — carrying out — the part from the tooth back of a liquid 
crystal display 1 — an independent back light light is supplied. 

[0022] Liquid crystal shutter equipment 13 usually uses the thing of the same resolution as a 
liquid crystal display L However, this is the case where a back light light supply unit is made 
into the same unit as the pixel of a liquid crystal display, and when making resolution high more 
or carrying out a luminescence unit in character, it is not this limitation. 

[0023] Hereafter, in order to simplify explanation, a liquid crystal display and liquid crystal 
shutter equipment with a size of 3x3 pixels are assumed, whenever [ transmitted light / of liquid 
crystal shutter equipment ] is made only into two steps, and the example at the time of expressing 
"transparency" and "cutoff* in bit data "ON" and "OFF", respectively is described. However, 
although it becomes sizes, such as 480x600 etc. pixels, at the time of actual use, there is no 
difference in an operation etc. only by the above-mentioned size becoming large. 

[0024] although hereafter explained using drawing 5 and drawing 6 — drawing 5 R> 5 and 
drawing 6 - setting ~ a liquid crystal display 101 - the liquid crystal shutter equipment 413 of a 
liquid crystal display 1 ~ the liquid crystal shutter frame memory 415 of liquid crystal shutter 
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equipment 13 - the light source 41 1 of the liquid crystal shutter frame memory 15 ~ light 
equipment 1 1 - respectively - the schematic diagram for explanation — it is . 

[0025] Drawing 5 is a schematic diagram in the case of performing the same effectiveness as 
back light equipment by this invention. If the information on the whole surface ON is stored in 
the liquid crystal shutter frame memory 415 like drawing 5 , by the liquid crystal shutter 
equipment controller (non-**), liquid crystal shutter equipment 413 will serve as all pixel 
transparency, and will turn into back light equipment of a complete supply mold. 

[0026] Here, like drawing 6 , if the light-and-darkness information on arbitration "ON" and 
"OFF" are stored in the liquid crystal shutter frame memory 415, liquid crystal shutter equipment 
413 will make some pixels a transparency condition, and will make other pixels a cut off state, 
this processes the light emitted from the light source 41 1 with the liquid crystal shutter 413 - 
having - a liquid crystal display 101 — the part from a tooth back — it is supplied as an 
independent back light light, and the expression with a bigger illuminance difference is attained. 

[0027] As an example was shown in drawing 8 , liquid crystal shutter frame memory size is 
extended ( drawing 8 3 times), multi-tone data are stored ( drawing 8 8 gradation of 0-7), and if a 
liquid crystal shutter equipment controller doubles with gradation data and performs liquid 
crystal drive switching control, the more effective gradation shutter effectiveness can be taken 
out like the liquid crystal shutter equipment 8 1 3 of drawing 8 . . » 

[0028] Moreover, there is also a method of using LED and an electroluminescence plate as other 
examples instead of using the plasma lighting system of this invention. 

[0029] [Effect of the Invention] By this invention, the expression capacity of large "**" of an 
illuminance difference and "dark" was able to be originally given to the liquid crystal display 
using an illuminance difference which was difficult for the expression by having given 
light-and-darkness expression capacity to the back light light itself. A clear illuminance 
difference expression is attained by this, and an important part and the part which should be 
observed can express now clearly. That is, visibility and expression capacity were able to be 
heightened greatest. 

CLAIMS 



[Claim(s)] 

[Claim 1] Electronic equipment which has the control means which supplies back light light to 
said liquid crystal display according to the data of a liquid crystal display, a back light means to 
be located in the tooth back of said liquid crystal display, and to supply back light light to said 
liquid crystal display, the frame memory for back light control for said back light means, and 
said frame memory for back light control. 

[Claim 2] The display according to claim 1 which has the frame memory for a display which 
memorizes the information displayed with said liquid crystal display. 
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[Claim 3] Said frame memory for back light control is a display according to claim 1 with which 
the information depending on the information memorized by said frame memory for a display is 
memorized and which was constituted like. 

[Claim 4] Both said frame memory for a display and said frame memory for back light control 
are a display according to claim 1 which consists of storage memory of a pixel mold. 

[Claim 5] The display according to claim 1 which has the memory which memorized the pattern 
which said frame memory for back light control is made to memorize. 
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